Phosphotungstate -reduction methods for determining plasma uric acid are disadvantageous for pediatric ultramicrochemistry because they require excessive amounts of plasma, produce low absorbances, and lack specificity. Methods in which uricase (EC
1.7.3.3)
is used have gained favor primarily because of their specificity (1) (2) (3) (4) , but instrumentation and accessories for manual measurement are costly, relatively large volumes of plasma are required, and more of the analyst's time is consumed.
New methods of analyzing for uric acid by use of uricase have been proposed that largely overcome previous objections. The method, introduced for use with a continous-flow system (no manual alternative being offered) couples uricase-peroxidase to a redox or oxidative coupling reactant, and measures the resulting color. In the Beckman method (6, 7) , the rate of oxygen consumption is measured with a polarographic sensor during the conversion of uric acid to allantoin (8-10).
We have modified and adapted the GochmanSchmitz method for the manual analysis of 50 zl of plasma, with crystal violet (gentian violet) as the redox indicator. In addition, we have evaluated the oxygen rate method for use with 20, 25, and 50 tl of plasma (11) . In this paper we detail our experience with both methods, present data on precision and effects of interferences, and discuss the relative advantages and disadvantages of the two procedures. 
Crystal Violet Method

Procedure
Pipet 50 il1 of plasma, standards, or reference sera into 0.5 ml of tnichloroacetic acid in a 12 X 75 mm test tube. Mix with a vortex-type mixer. Warm the mixture at 55-60 #{176}C for 10 mm, cool to room temperature, add 2.0 ml of borate buffer, and centrifuge. To 2.0 ml of the supernatant fluid add 2.5 ml of the buffered unicase, and let the mixture stand at room temperature (15-25 #{176}C) for 15 mm. Add 0.5 ml of the working crystal violet solution, and 0. Follow the detailed instructions supplied by Beckman for the Analyzer (6) . Prewarm the samples as required when 50 l is used for analysis, but incubation at room temperature is permitted for 20-or 25-al volumes. Our practice is to calibrate with either the 5-or 10-mg standard and to check linearity with the remaining standards, followed by use of control sera (Versatol and Versatol-A; General Diagnostics, Morris Plains, N. J. 07950). Finally, analyze the patient's plasma.
Discussion of This Procedure
When standardizing with 20, 25, or 50 tl of aqueous standards, we have not observed the slight skew reported by Beckman (6) for uric acid values between 10 and 15 mg/dl, but the limit of detection for concentrations less than 5 mg/dl varies with the volume of plasma used. With a 50-l sample the lower limit is 1.5-2 mg/dl; with 25 il it is 2.0-2.5 mg/dl; and with 20 l it is 2.5-3.0 mg/dl. For recovery studies, four increments of the stock uric acid standard (1 mg/ml) were added to a constant volume of pooled serum to give a calculated value between 6 and 13 mg/di, and then each serum was analyzed in triplicate. This study was performed twice. Recovery for the crystal violet method ranged between 97 and 1Q6%, and for the oxygen rate method between 92 and 100%.
Results
Precision and Recovery
Interferences
Bilirubin apparently does not interfere with either method. When its concentration is varied with Pediatric Versatol, Versatol-A-Alternate and Versatol, the values obtained are within the predicted precision limits. Ascorbic acid to 2.0 mg/dl does not influence the colorimetric method, but if the concentration is greater than 4.0 mg/dl, the color is inhibited. For the oxygen rate method, ascorbic acid increases the apparent uric acid concentration by 3.3 to 24.8 tg per milligram of ascorbic acid per deciliter of plasma. Ascorbic acid concentrations in human plasma rarely exceed about 1 mg/mi (17) , so its interference is negligible.
We have not observed that hemolysis interferes with either method of analysis when hemoglobin, in values up to 400 mg/dl, is added to plasma by a technique previously described (12) .
Correlation
For correlation studies, we analyzed 22 different plasma and serum samples by both methods ( Figure  1 ). The correlation coefficient was 0.977, and the linear regression equation was y = 1.17x -0.065, indicating good relative agreement between results obtained with the two methods.
Discussion
The Archibald modification 14) phosphotungstate reduction method previously used in our laboratory (15) requires 0.2 ml of serum-a large volume in the case of a pediatric practice-and even then produces low absorbances in the normal range. Both methods described here are ultramicro in scale, requiring 50 zl or less of plasma. The colorimetric method follows the convenient "micro-macro" approach to clinical microchemistry (16) in that only the specimen is ultramicro (50 /21or less) in volume, whereas all reagent volumes are in the macro range (0.5 ml or more).
Crystal violet was chosen as the peroxidase chromogen because Gochman and Schmitz reported that it gives almost 50% more absorbance than the chromogen they selected for the automated procedure (5). More color makes possible the use of smaller volumes of plasma for pediatric purposes, despite the increased susceptibility of crystal violet to interferences. Both methods, presumably because of uricase specificity,
give results for plasma that are lower than by phosphotungstate-reduction methods (5). 
Because of its considerable advantages, the Beckman Analyzer is our current choice of the two systems of uric acid analysis. The crystal violet method, however, serves as a dependable "standby" method.
Although we have not determined urinary uric acid with either method, Gochman and Schmitz (5) have shown that values for urinary uric acid obtained with their colorimetric uricase method correlate very well with results obtained by a manual spectrophotometric procedure. The oxygen-rate method is also applicable to urine (7).
Hypoxanthine
and allopurinol at concentrations of 50 mg/dl showed only slight inhibiting effect with the oxygen-rate method (7) . At the same concentration, xanthine, a known inhibitor of uricase, markedly depressed its activity in the oxygen rate method, however, the xanthine concentration was 2000-fold the physiologic concentration.
Bell and Ray (7) Figure 1 ). Further work is needed to explain these differences, particularly since a specific (uricase) system is used in both methods.
The oxygen-rate method is rapid (40-50 determinations per hour), specific protein need not be removed, and it is more precise, partly because only one manual step is performed. The instrument, however, has required constant maintenance.
Operating the instrument with 20-or 25-zl samples places it at the limit of sensitivity; therefore, as the electrode charge decreases with time, one must either recharge the sensor, or use 50-/2I samples. analysis, when sensitivity is decreased.
